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(54) End seal structure for cable closure 

(57) An end seal structure for a cable closure capa- 
ble of ensuring insertion of cables different in diameter 
into a receiving casing for a cable connection without 
any sealing tape and substantially facilitating both as- 
sembling and disassembling thereof. A split cable spac- 
er (30) which is made of a vulcanized rubber composi- 
tion of 0 to 10 in hardness or 40 to 90 (10" 1 mm) in pen- 
etration, and of 500 to 2000% in elongation and 10 to 
60 kgf/cm 2 in tensile strength is arranged so as to be 
pressedly contacted with outer peripheries of cables 
(C). The split cable spacer (30) is integrally provided 
with a plurality of seal ribs (32), which are arranged 
along the cable insertion passages (31 ) in a manner to 
be opposite to each other and spaced from each other 
at predetermined intervals. A split end seal base (34) is 
is provided with a hinge (35) which permits the split end 
seal base (34) to be pivotally split into two halves. The 
split cable spacer (30) is fittedly held in the split end seal 
base (34), so that halves of the split cable spacer (30) 
may be detachably joined to each other through abutting 
joint faces (30,) thereof. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to an end seal structure 
for a cable closure, and more particularly to an end seal 
structure for a cable closure for protectively receiving a 
cable connection section at which connection or splic- 
ing, branching and wiring of communication cables such 
as optical fiber cables, metal cables or the like are car- 
ried out. 

[0002] In general, a cable connection apparatus in- 
cludes a receiving box for protectively enclosing a con- 
nection section of cables. The receiving box includes a 
vertically splrttable cylindrical casing and end sections 
arranged on opposite ends of the cylindrical casing to 
close the casing. The cables are inserted through the 
end sections of the receiving box into the casing. The 
cylindrical casing is formed by securely connecting cas- 
ing halves to each other using a fixing means while abut- 
ting parting faces of the casing halves against each oth- 
er to airtightly or water-tightly hold the cable connection 
section including connectors in the cylindrical casing. 
[0003] The end sections of the receiving box of the 
cable connection apparatus function to permit a cable, 
a support wire, an aerial cable and a trunk cable to be 
inserted therethrough to the cable connection section. 
For this purpose, the end section is formed with insertion 
holes. Such an end section of one type is so constructed 
that when a cable of a reduced diameter is inserted 
through one of such insertion holes previously provided 
through the end section and formed to have a size cor- 
responding to a maximum diameter of cables applied, a 
suitable spacer or bushing is arranged in a gap formed 
between the insertion hole of the end section and the 
cable or a rubber tape of a predetermined thickness is 
wound on the cable having a reduced diameter, result- 
ing in the gap being closed or filled up. This permits se- 
cure fitting of the cable in the end section. Additionally, 
a sealing tape of may be wound on the cable, to thereby 
ensure airtightness or water-tightness of the end sec- 
tion. An end section of another type is constructed in 
such a manner that tapered cylinders are provided on 
the end section so as to be cut in situ at predetermined 
portions thereof depending on diameters of cables ap- 
plied. In either case, the end section is joinedly fixed at 
a predetermined portion thereof to the cable by means 
of a sealing tape, a PVC tape or the like. 
[0004] As described above, in such conventional 
techniques of airtightly or water-tightly sealing the inser- 
tion holes for various cables different in diameter, a rub- 
ber tape, a sealing tape or the like is wound on an outer 
periphery of the cable to sealedly close the gap between 
the cable and the insertion hole. However, such a wind- 
ing operation is troublesome. In particular, removal of 
the sealing tape and replacement thereof during instal- 
lation of a new additional cable or maintenance of the 
cable are highly troublesome. 
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[0005] For example, an optical fiber cable includes a 
sheath having a support wire arranged in association 
with optical fibers and integrally covered together with 
connection elements or neck sections. Thus, separation 
s of the connection element from the optical fiber cable by 
cutting causes the connection element to remain in the 
form of a strip-like projection or protrusion on the sheath 
of the optical fiber cable and the support wire, so that 
the strip-like projection often deteriorates sealing be- 
tween the cable and the cable insertion hole when the 
cable is inserted through the insertion hole. Thus, wind- 
ing of the sealing tape on the cable fails to effectively 
close or fill up a gap formed between the cable or sup- 
port wire and the cable insertion hole, so that complete 
removal of the strip-like projection which is highly trou- 
blesome is necessarily required, leading to a deteriora- 
tion in workability. Also, the cable to be applied is sub- 
stantially varied in diameter, so that replacement of the 
tapered end section, rubber tape and the like is required, 
leading to time-consumption and an increase in repair 
cost. 

[0006] Further, when the cable to be applied is a metal 
cable formed in a strand by twisting a number of metal 
wires together, it is formed on an outer periphery thereof 
with ruggedness, which causes gaps to occur between 
the cable and the insertion hole, leading to a deteriora- 
tion in sealing function of the end seal structure in spite 
of use of the taping. 

[0007] In addition, arrangement of the spacer or bush- 
ing between the cable and the cable insertion hole re- 
quires to prepare a number of spacers or bushings 
formed with cable insertion holes different in size so as 
to be accommodated to cables different in diameter. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made in view 
of the foregoing disadvantages of the prior art. 
[0009] Accordingly, it is an object of the present inven- 
tion to provide an end seal structure for a cable closure 
which is capable of attaining insertion of various cables 
different in diameter into a receiving casing for a cable 
connection without using any sealing tape. 
[0010] It is another object of the present invention to 
provide an end seal structure for a cable closure which 
is capable of facilitating both assembling and disassem- 
bling of the end seal structure and therefore the cable 
closure, to thereby substantially reduce a period of time 
required for the assembling and disassembling. 
[0011] It is a further object of the present invention to 
provide an end seal structure for a cable closure which 
is capable of being accommodated to both maintenance 
of a cable and installation of a new additional cable with- 
out requiring replacement of parts of the end seal struc- 
ture while preventing an increase in cost therefor. 
[0012] It is still another object of the present invention 
to provide an end seal structure for a cable closure 
which is capable of being simplified in structure and de- 
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creased in cost. 
[0013] In accordance with the present invention, an 
end seal structure is provided for a cable closure includ- 
ing a cylindrical casing for enclosing a cable connection 
section and end wall portions integrally provided on op- s 
posite ends of the cylindrical casing and each formed 
therein with a fit groove which is positioned at a central 
portion thereof. The end seal structure includes a pair 
of end plates detachably fitted in the fit grooves of the 
cylindrical casing, respectively, wherein the end plates 
are each formed with at least one cable insertion pas- 
sage through which a cable is inserted into the cylindri- 
cal casing. Each of the end plates includes a split cable 
spacer constructed in a manner to be splittable into two 
halves having abutting joint faces and arranged so as 
to be pressedly contacted with an outer periphery of the 
cable. The split cable spacer is made of a vulcanized 
rubber composition has at least one of hardness of 0 to 
10 as measured according to JIS S 6050 and penetra- 
tion of 40 to 90 (10" 1 mm) as measured according to JIS 
K 2560, and which is of 500 to 2000% in elongation and 
1 0 to 60 kgf/cm 2 in tensile strength as measured accord- 
ing to JIS K 6301. The split cable spacer is integrally 
provided with a plurality of seal ribs, which are arranged 
along the cable insertion passage in a manner to be op- 
posite to each other and spaced from each other at pre- 
determined intervals. The seal ribs are each arranged 
in a manner to be operatively associated with an outer 
periphery of the cable when the cable is inserted through 
the cable insertion passage. Each of the end plates also 
includes a split end seal base provided with a hinge 
which permits the split end seal base to be pivotally split 
into two halves. The split cable spacer is fittedly held in 
the split end seal base, so that the halves of the split 
cable spacer may be detachably joined to each other 
through abutting joint faces thereof. 
[0014] In a preferred embodiment of the present in- 
vention, the split cable spacer has an outer peripheral 
surface contoured in conformity to an inner peripheral 
surface of the seal base; the abutting joint faces of the 
halves of the split cable spacer are defined to be parallel 
to each other in a direction in which the cable is inserted 
through the split cable spacer; and the seal ribs are each 
formed to have a substantially chevron shape and ar- 
ranged on the abutting joint faces in a manner to be op- 
posite to each other while being spaced from each other 
in an axial direction of the cable. 
[0015] In a preferred embodiment of the present in- 
vention, a plurality of cable insertion passages are ar- 
ranged in the cable spacer in parallel with each other. 
In addition, a support wire insertion passage may be ar- 
ranged in the cable spacer in parallel with the cable in- 
sertion passage. 

[0016] In a preferred embodiment of the present in- 
vention, the split end seal base is constituted of a frame 
member constructed so as to be splitable at a central 
portion thereof into two halves in a longitudinal direction 
thereof; the hinge is mounted on one end of the frame 
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member and includes a first member and a second 
member, the first member being provided on one end of 
one of the halves of the frame member and the second 
member being provided on one end of the other one of 
the halves of the frame member, the first and second 
members being detachably engaged with each other so 
that the halves of the frame member may be pivotally 
connected to each other through the hinge; and the 
frame member is provided at the other end thereof with 
a holding section which is constituted of a holding pawl 
and a receiving recess arranged opposite to the holding 
pawl so as to hold the holding pawl therein, so that the 
abutting joint faces of the halves of the cable spacer fit- 
tedly held in the halves of the frame member may be 
detachably joined to each other, to thereby define the 
cable insertion passage. 

[0017] In a preferred embodiment of the present in- 
vention, the split seal base is formed on an outer periph- 
eral surface thereof with strip-like projections fitted in the 
fit groove of the casing and on an inner peripheral sur- 
face thereof with ruggedness through which the split ca- 
ble spacer is fittedly held in the split seal base; the split 
seal base is made of a synthetic resin material increased 
in hardness as compared with that of the split cable 
spacer; and the split cable spacer is provided with a plu- 
rality of recessed grooves arranged along the cable in- 
sertion passage to be spaced from each other. 
[0018] In a preferred embodiment of the present in- 
vention, the first member of the hinge of the seal base 
includes a pair of support shafts arranged opposite to 
each other to be spaced from each other and the second 
member of the hinge includes a pair of substantially U- 
shaped grooves in which the support shafts are respec- 
tively fitted; and the support shafts are inserted through 
openings of the U-shaped grooves thereinto and pivot- 
ally moved 90 or 180 degrees, resulting in the hinge be- 
ing assembled. 

[0019] In a preferred embodiment of the present in- 
vention, the first member of the hinge of the seal base 
includes a pair of support shafts arranged opposite to 
each other to be spaced from each other and the second 
member of the hinge includes a pair of fit holes arranged 
so that the support shafts fit therein, respectively; and 
the support shafts are each formed on an outer periph- 
ery thereof with a holding rib and correspondingly the fit 
holes are each provided with a receiving recess for re- 
ceiving the holding rib in such a manner that the fit hole 
is opposite to the holding rib. 
[0020] In a preferred embodiment of the present in- 
vention, the first member of the hinge of the seal base 
includes a support shaft provided on an outer end there- 
of with a head increased in diameter and the second 
member of the hinge includes a connection element 
formed with a fit hole; the fit hole includes a large-diam- 
eter portion through which the head of the support shaft 
is inserted and a small-diameter portion; and the support 
shaft which is inserted through the large-diameter por- 
tion of the fit hole is moved to be fitted in the small-di- 
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ameter portion of the fit hole, resulting in the hinge being 
assembled. 

[0021] In a preferred embodiment of the present in- 
vention, the cable spacer includes a central wall be- 
tween the recessed grooves; the seal ribs are project- 
edly provided at opposite ends of the abutting joint faces 
and on an abutting joint surface of the central wall of the 
cable spacer and arranged along the cable insertion 
passage to be spaced from each other; and the seal ribs 
are each formed to have a shape reduced in thickness 
at a distal end thereof so as to be deformed so that it 
may be inserted into a gap between the joint faces of 
the cable spacer and the cable to ensure satisfactory 
sealing properties when the cable is inserted through 
the cable insertion passage. 

[0022] In a preferred embodiment of the present in- 
vention, the seal ribs are each formed so as to have an 
inclined face at the distal end thereof and are so ar- 
ranged that the inclined faces of each pair of the seal 
ribs which are provided on the respective halves of the 
cable spacer and correspond to each other are opposite 
to each other while being rendered obliquely parallel to 
each other. 

[0023] In a preferred embodiment of the present in- 
vention, the split cable spacer is provided on each of 
opposite end surfaces thereof with a recessed surface 
section which has a conical shape about the cable in- 
sertion passage. 

[0024] In a preferred embodiment of the present in- 
vention, the holding section of the seal base includes an 
elastic element provided at a distal end thereof with the 
hook-like holding pawl; and the hook-like holding pawl 
and receiving recess of the holding section are arranged 
on respective free ends of the halves of the frame mem- 
ber opposite to the hinge to pressedly hold the cable 
spacer in the seal base. 

[0025] In the end seal structure of the present inven- 
tion thus constructed, a connection element arranged at 
a position on a cable sheath is cut to separate a support 
wire and the cable from each other and then the cable 
is subjected to a connection operation or a branching 
operation in the casing. Then, the seal base in which the 
cable spacer made of the vulcanized rubber composi- 
tion is arranged is rendered opened about the hinge, re- 
sulting in the cable spacer being opened through the 
abutting joint faces, so that the cable is inserted along 
the cable insertion passage defined between the seal 
ribs into the casing. Subsequently, the holding pawl is 
engagedly fitted in the receiving recess to close the seal 
base, so that the cable is interposedly held between the 
halves of the cable spacer while ensuring positive seal- 
ing between the cable spacer and the cable by conform- 
ing of the seal ribs to the outer periphery of the cable. 
[0026] Then, each end plate thus constituted by the 
seal base and the split cable spacer is fitted in the fit 
groove formed at the central portion of each ol the end 
wall portions of the casing and the end wall portions of 
the casing are fitted on the end plates. Then, a lock 
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mechanism provided at the casing is tightened to ensure 
sealing of the cable closure. The cable inserted through 
each of the end plates is pressedly contacted with the 
cable spacer. 

s [0027] Water possibly collected at the cable spacer is 
drained therefrom through a drainage mechanism con- 
stituted by gaps communicating with the recessed 
grooves arranged adjacently to the seal ribs, as re- 
quired. Also, when the end seal structure of the present 
'0 invention, as described above, is constructed in the 
manner that the split seal base is constituted of the 
frame member constructed so as to be split at a central 
portion thereof into two halves in a longitudinal direction 
thereof and the hinge is mounted on one end of the 
frame member so that the halves of the frame member 
may be pivotally connected to each other through the 
hinge, it facilitates operation of inserting the cables 
therethrough into the casing while ensuring positive 
holding of the split cable spacer and exhibiting a highly 
increased sealing function. 

[0028] Thus, the present invention permits the cable 
and support wire to be pressedly contacted with the ca- 
ble spacer while positioning the cable and support wire 
along the abutting joint faces of the halves of the cable 
spacer, resulting in attaining installation of a new addi- 
tional cable and maintenance of the cable with a re- 
duced cost and without replacement of parts of the end 
seal structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] These and other objects and many of the at- 
tendant advantages of the present invention will be 
readily appreciated as the same becomes better under- 
stood by reference to the following detailed description 
when considered in connection with the accompanying 
drawings; wherein: 

Fig. 1 is a partially exploded perspective view show- 
ing a cable closure in which an embodiment of an 
end seal structure according to the present inven- 
tion may be incorporated by way of example while 
the cable closure is opened; 
Fig. 2A is a front elevation view showing the end 
seal structure of Fig. 1 while it is opened; 
Fig. 2B is a front elevation view showing the end 
seal structure of Fig. 1 while it is closed; 
Fig. 2C is a plan view of the end seal structure 
shown in Fig. 1 ; 

Fig. 3A is a left side elevation view showing a part 
of a seal base incorporated in the end seal structure 
shown in Fig. 1 ; 

Fig. 3B is a front elevation view of the seal base 
shown in Fig. 3A; 

Fig. 3C is a right side elevation view of the seal base 
shown in Fig. 3A; 

Fig. 3D is a central vertical sectional view of the seal 
base shown in Fig. 3A; 
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Fig. 3E is a plan view of the seal base shown in Fig. 
3A; 

Fig. 4A is a plan view showing a cable spacer incor- 
porated in the end seal structure shown in Fig. 1 
while it is opened; 

Fig. 4B is a perspective view showing a part of the 
cable spacer of Fig. 4A; 

Fig. 5A is a vertical sectional view taken along line 
5A-5A of Fig. 4A; 

Fig. 5B is a vertical sectional view taken along line 
5B-5B of Fig. 4A; 

Fig. 5C is an enlarged front elevation view in section 
taken along line 5C-5C of Fig. 4A; 
Fig. 5D is an enlarged front elevation view in section 
taken along line 5D-5D of Fig. 4A; 
Fig. 6A is a plan view showing a hinge arranged in 
the seal base shown in Fig. 3A; 
Fig. 6B is a front elevation view of the hinge shown 
in Fig. 6A while it is opened; 
Fig. 6C is a plan view of the hinge shown in Fig. 6A; 
Fig. 7 is a side elevation view showing the end seal 
structure shown in Fig. 1 in use while the cable clo- 
sure is opened; 

Fig. 8A is a front elevation view showing another 
embodiment of an end seal structure according to 
the present invention while the end seal structure is 
opened; 

Fig. 8B is a front elevation view showing the end 
seal structure ot Fig. 8A while it is closed; 
Fig. 9A is a fragmentary front elevation view show- 
ing a seal base incorporated in the end seal struc- 
ture shown in Fig. 8A and a hinge arranged in the 
seal base; 

Fig. 9B is a plan view of the seal base and hinge 
shown in Fig. 9A; 

Fig. 9C is a side elevation view of the seal base and 
hinge prior to assembling of the hinge; 
Fig. 9D is a vertical sectional view taken along line 
9D-9D of Fig. 9B; 

Fig. 1 0A is a vertical sectional view of the hinge 
shown in Fig. 9A prior to assembling thereof; 
Fig. 1 0B is a vertical sectional view of the hinge 
shown in Fig. 9A during pivotal movement thereof 
for assembling thereof; 

Fig. 10C is a vertical sectional view showing the 
hinge of Fig. 9A after it is assembled; 
Fig. 11 A is a front elevation view showing a further 
embodiment of an end seal structure according to 
the present invention; 

Fig. 11 B is a front elevation view of the end seal 
structure shown in Fig. 11 A while it is partially 
opened; 

Fig. 12A is an enlarged plan view showing the end 
seal structure of Fig. 11 A; 

Fig. 12B is a side elevation view taken along line 
12B-12Bof Fig. 12A; 

Fig. 13A is a plan view showing a hinge arranged 
in a seal base incorporated in still another embodi- 



ment of an end seal structure according to the 
present invention while it is closed; 
Fig. 13B is a side elevation view of the hinge shown 
in Fig. 13A while it is opened; 
5 Fig. 1 3C is a front elevation view of the hinge shown 
in Fig. 13A; 

Fig. 1 3D is an enlarged side elevation view showing 
the hinge of Fig. 13A; 

Fig. 1 3E is an enlarged plan view showing a part of 
10 the hinge of Fig. 13A; 

Fig. 14A is a view showing a front side of a cable 
spacer incorporated in yet another embodiment of 
an end seal structure according to the present in- 
vention; 

'5 Fig. 14B is a side view of the cable spacer shown 
in Fig. 14A; 

Fig. 1 4C is a view showing an inner side of the cable 
spacer of Fig. 14A; 

Fig. 14D is a front view of the cable spacer shown 
20 in Fig. 14A; 

Fig. 14E is a rear view of the cable spacer shown 
in Fig. 14A; 

Fig. 1 5A is a vertical sectional view taken along line 
15A-15Aof Fig. 14C; 
25 Fig. 1 5B is a vertical sectional view taken along line 
15B-15Bof Fig. 14C; 

Fig. 15C is an enlarged front elevation view in sec- 
tion taken along line 15C-15C of Fig. 14C; and 
Fig. 15D is an enlarged front elevation view in sec- 
30 tion taken along line 15D-15D of Fig. 14C. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 [0030] Now, an end seal structure for a cable closure 
according to the present invention will be described 
hereinafter with reference to the accompanying draw- 
ings. 

[0031] Referring first to Figs. 1 to 7, an embodiment 

40 of an end seal structure for a cable closure according to 
the present invention is illustrated. An end seal structure 
of the illustrated embodiment is adapted to be applied 
to a cable closure including a cylindrical casing for en- 
closing a cable connection section such as a connection 

45 section of optical fiber cables, which casing is construct- 
ed so as to be splittable into two casing parts 1 and 2. 
In the illustrated embodiment, the casing is adapted to 
be split into two halves. Also, the cable closure includes 
end wall portions integrally provided on opposite ends 

50 of the cylindrical casing and each formed therein with a 
fit groove 3, so as to be positioned at a central portion 
thereof, as well as a pair of end plates or end seal struc- 
tures 3 each detachably fitted in a respective one of the 
fit grooves 3, of the cylindrical casing and constructed 

55 so as to permit one or more cables C and a support wire 
C, to be inserted therethrough into the cylindrical casing 
and therefore the cable closure. For this purpose, the 
end seal structures 3 are each formed with one or more 
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cable insertion passages 31 through which the cables 
C are inserted into the cable closure and a support wire 
insertion passage 38 through which the support wire C, 
is inserted into the cable closure. 
[0032] The end seal structure 3 of the illustrated em- s 
bodiment includes a split cable spacer 30 constructed 
in a manner to be splittable into two parts and arranged 
so as to be pressedly contacted with outer peripheries 
of the cables C and support wire C,. In the illustrated 
embodiment, the split cable spacer 30 is constructed so 
as to be pivotally split into two halves. The cable spacer 
30 is made of a vulcanized rubber composition which 
has hardness of 0-10 as measured according to JIS S 
6050 and/or penetration of 40-90 (10' 1 mm) as meas- 
ured according to JIS K 2560, and which is of 
500-2000% and preferably 1000-2000% in elongation 
and 10-60 kgf/cm 2 in tensile strength as measured ac- 
cording to JIS K 6301 . The halves of the split cable spac- 
er 30 are each integrally provided with a plurality of seal 
ribs 32, which are arranged along the cable insertion 
passages 31 in a manner to be opposite to each other 
and spaced from each other in an axial direction of the 
cable insertion passages 31 at predetermined intervals. 
The seal ribs 32 are each provided on at least one side 
thereof with a recessed groove 33 of a semicylindrical 
shape. The halves of the cable spacer 30 are each pro- 
vided with gaps or slits 39 in a manner to communicate 
with the recessed grooves 33 at outer peripheries there- 
of to constitute a drainage mechanism for draining water 
from the cable spacer 30. The end seal structure 3 also 
includes a split end seal base 34 having the split cable 
spacer 30 fitted therein and provided with a hinge 35 
which permits the split cable spacer 30 to be split into 
the two halves, so that the two halves of the split cable 
spacer 30 are detachably joined to each other through 
abutting joint faces 30, thereof. In addition, seal ribs 
may also be provided along the support wire insertion 
passage 38. 

[0033] The split cable spacer 30 has an outer periph- 
eral surface contoured in conformity to an inner periph- 
eral surface of the seal base 34. The abutting joint faces 
30, of the two halves of the split cable spacer 30 are 
formed in a manner to be parallel to each other in a di- 
rection in which the cables C and support wire C, are 
inserted through the split cable spacer 30. Each pair of 
the seal ribs 32 disposed at the opposite ends of the 
halves of the cable spacer 30 are each arranged in a 
chevron shape and are formed with a slit 32, which per- 
mits the cable C to be inserted through the seal ribs 32. 
Each pair of the seal ribs 32 are arranged on the abutting 
joint faces 30, in a manner to be opposite to each other 
while interposing an axis of the cable C, as shown in 
Fig. 4A. 

[0034] A support wall 30 2 is arranged between the re- 
cessed grooves 33 and formed with cavities which have 
a cylindrical shape with cones at opposite sides thereof 
in a manner to correspond to the cable insertion pas- 
sages 31 . In addition, the cable spacer 30 is formed on 



an inner surface of each of the recessed grooves 33 with 
a conical or frust-conical recessed surface section 33, 
about a respective one of the cable insertion passages 
31 . The support wall 30 2 is provided with an abutting 
joint surface 30 3 , which is projectedly provided with seal 
ribs 32. Such construction permits a plurality of seal fac- 
es to be formed on an inside of the split cable spacer 30 
in a direction of thickness thereof or an axial direction 
of the cable C, resulting in the split cable spacer 30 ex- 
hibiting an enhanced seal function when the cable or 
cables C are interposedly held therebetween. 
[0035] In the illustrated embodiment, the end seal 
structures 3, as shown in Figs. 2A to 5D, are each con- 
stituted by the split cable spacer 30 of which the two 
parts or halves are each provided with the abutting joint 
face 30, and the split end seal base 34 in which the split 
cable spacer 30 is fittedly held, wherein the cable inser- 
tion passages 31 through which the cables C are re- 
spectively inserted into the cylindrical casing are ar- 
ranged in a thickness direction of each of the end seal 
strucures 3. Also, in the illustrated embodiment, the split 
seal base 34 is constituted of a frame member con- 
structed so as to be splitable at a central portion thereof 
into two parts or halves in a longitudinal direction there- 
of. In this instance, the hinge 35 is detachably connected 
to one end of each of the halves of the frame member 
or split seal base 34 so that the halves of the split seal 
base 34 may be pivotally connected to each other 
through the hinge 35. The other end of each of the 
halves of the split seal base 34 is provided with a holding 
section constituted of a holding pawl 36 and a receiving 
portion or recess 37 arranged opposite to the holding 
pawl 36 so as to fittedly hold the holding pawl 36 therein. 
Such construction permits the abutting joint faces 30, 
of the halves of the cable spacer 30 fittedly held in the 
halves of the seal base 34 to be detachably joined to 
each other, to thereby form the cable insertion passages 
31 and support wire passage 38. 
[0036] The end wall portions integrally formed on the 
opposite ends of the cylindrical casing constituted of the 
casing parts or halves 1 and 2, as described above, are 
each provided at the central portion thereof with the fit 
groove 3,, in which the end seal structure 3 through 
which the cables C are inserted is detachably fitted 
through the seal base 34. The split cable spacer 30 ar- 
ranged in the seal base 34 is made of a vulcanized rub- 
ber composition and formed with a plurality of the re- 
cessed grooves 33 in a manner to be spaced from each 
other at predetermined intervals in the direction of inser- 
tion of the cables C. Between the recessed grooves 33 
is arranged the partition wall or support wall 30 2 , which 
is integrally provided on the surface 30 3 thereof with the 
seal ribs 32 in a manner to be projected therefrom. The 
split seal base 34 is formed on an outer peripheral sur- 
face thereof with strip-like projections 34, fitted in the fit 
groove 3, of the casing and on an inner peripheral sur- 
face thereof with ruggedness through which the cable 
spacer 30 is fittedly held in the split seal base 34 using 
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any suitable fixing means such as an adhesive or the 
like. The split seal base 34 is made of a synthetic resin 
material increased in hardness as compared with that 
of the split cable spacer 30. For example, it may be 
made of a synthetic resin material of 40 to 90 in hard- s 
ness. 

[0037] The hinge 35 of the seal base 34, as shown in 
Figs. 6A to 6C, includes a pair of support shafts 40 ar- 
ranged opposite to each other while being spaced from 
each other and a pair of substantially U-shaped grooves 
41 in which the support shafts 40 are respectively fitted. 
The support shafts 40 are respectively inserted through 
openings of the U-shaped grooves 41 thereinto and piv- 
otalfy moved by an angle of 90 or 1 80 degrees, resulting 
in constituting the hinge 35. 

[0038] The seal ribs 32 are projectedly provided at the 
opposite ends of the joint face 30 1 and on the joint sur- 
face 30 3 of the support wall 30 2 of each half of the cable 
spacer 30 and arranged along the cable insertion pas- 
sages 31 while being spaced from each other. The seal 
ribs 32 thus arranged are each formed to have a shape 
reduced in thickness at a distal end thereof so that it 
may be resiliently deformed and inserted into a gap be- 
tween each of the abutting joint faces of the cable spacer 
30 and the cable C to ensure a satisfactory sealing func- 
tion when the cable C is inserted through the cable in- 
sertion passage 31 . Also, the seal base 34, as described 
above, includes the holding section which is constituted 
by an elastic element provided at the distal end thereof 
with the hook-like holding pawl 36 and the receiving re- 
cess 37 in which the hook-like holding pawl 36 of the 
elastic element is fittedly received. The holding section 
is arranged on the free end of the split seal base 34 op- 
posite to the hinge 35 to pressedly hold the cable spacer 
30 in the seal base 34. 

[0039] The cylindrical casing constituted by the cas- 
ing parts or halves 1 and 2 is formed to have a circular 
shape in section or a rectangular shape in section and 
includes the end wall portions each provided with the fit 
groove 3, in which the end seal structure 3 is fitted. The 
cylindrical casing is constructed so as to be split into the 
two parts or halves 1 and 2, which are connected to each 
other by mating abutting joint faces thereof with each 
other, so that the end seal structures 3 may be integrally 
mounted therein while providing enhanced sealing 
properties between the outer peripheries thereof and 
the cylindrical casing. Also, the cable insertion passag- 
es 31 for optical fiber cables, aerial cables and/or trunk 
cables which are formed through each of the end seal 
structures 3 and the support wire insertion passage 38 
which is likewise formed therethrough are arranged on 
the abutting joint faces 30, of the cable spacer 30, to 
thereby facilitate insertion of the cables C and support 
wire C 1 and provide satisfactory sealing properties after 
the insertion. 

[0040] The seal ribs 32 formed on the cable spacer 
30, as shown in Figs. 4A and 4B, are arranged along 
the cable insertion passages 31 and spaced from each 
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other at intervals in an axial direction of the cables C as 
required, resulting in exhibiting a gasket function. The 
seal ribs 32 are continuously or successively provided 
on the abutting joint faces 30, of the cable spacer 30 in 
a manner to be projected therefrom and are so arranged 
that distal ends thereof are formed so as to have inclined 
faces and the inclined faces of the seal ribs 32 are ar- 
ranged opposite to each other while being rendered par- 
allelly engaged with each other when the halves of the 
cable spacer 30 are abutted against each other, to there- 
by ensure satisfactory sealing of the cable insertion pas- 
sages 31 and support wire insertion passage 36. 
[0041] In the illustrated embodiment, the cable spacer 
30 is made of low-hardness (hardness: 0 to 10) rubber 
increased in elongation and modulus. The rubbers in- 
clude vulcanized rubber compositions of 40 to 90 and 
preferably 50 to 70 in penetration (10 _1 mm) as meas- 
ured according to JIS K 2560, 500 to 2000%, preferably 
1 000 to 2000% and more preferably 1 500 to 1 900% as 
measured according to JIS K 6301 in elongation, and 
100%-0.5 kgf/cm 2 , 300%-1.0 kgf/cm 2 and 400%-1.4 
kgf/cm 2 as measured according to JIS K 6301 in mod- 
ulus such as, for example, ethylene-propylene rubber 
(EPR), ethylene-propylene-diene-methylene rubber 
(EPDM), silicone rubber (Q), butyl rubber (MR), styrene- 
butadiene rubber (SBS), fluororubber (FKM) and the 
like. More specifically, the rubbers include vulcanized 
rubber compositions of 1.0 to 1.05 in specific gravity, 10 
to 60 kgf/cm 2 , for example, 31 kgf/cm 2 in tensile strength 
and 50 to 80%, for example, 63.0% in compression set 
(70°C x 22H). Such rubber compositions permit the ca- 
ble spacer 30 to be subject to elastic deformation, to 
thereby accomplish close or tight contact with the cables 
or support wire without any gap, resulting in ensuring 
drip-proofness, even when any protrusion of the con- 
nection element remains on the support wire or a sheath 
of the cable or the cable is a twisted metal cable provid- 
ed thereon with irregularities. For this purpose, a vul- 
canized rubber composition such as EPR or EPDM con- 
taining 100 parts by weight of polymer, 100 to 300 parts 
by weight of petroleum softener (process oil) and 50 
parts by weight or more of polybutene is preferably used 
as the low-hardness rubber. 

[0042] The seal ribs 32 arranged on the cable spacer 
30 are formed to be continuously linear in an axial di- 
rection thereof or to have a curved shape such as a rug- 
ged shape, a Z-like shape, an S-like shape, an u-like 
shape or the like in the axial direction. The seal ribs 32 
may be arranged so as to be closely contacted with the 
cable C. Alternatively, they may be arranged in a man- 
ner to form a slight gap therebetween so long as surfac- 
es thereof in the axial direction is closely contacted with 
the cable C. In any event, such arrangement of the seal 
ribs 32 enhances a sealing function of the end seal 
structure. 

[0043] The cable spacer 30 is arranged so as to oc- 
cupy a large part of each of the abutting joint faces of 
the end seal structure 3. For example, the cable spacer 
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30 may be arranged so as to be projected from the seal 
base 34 and a plate-like element 30 4 formed by extend- 
ing a part of the cable spacer 30 may be arranged at an 
abutting portion of the holding section and the hinge 35 
so as to act as an lateral end seal rubber member, re- 
sulting in enhancing a sealing function of the end seal 
structure 3. The plate-like element 30 4 may be formed 
on each of opposite sides thereof with a cutout as re- 
quired, to thereby permit water in the recessed grooves 
33 of the cable spacer 30 to be readily outwardly drained 
therethrough. The cable C such as trunk optical fiber ca- 
ble is inserted through the end seal structure 3 while 
being interposedly held by the halves of the cable spac- 
er 30 and then securely held by a cable clamp 4 ar- 
ranged in the cylindrical casing. A tension member of 
the cable C is connected to a tension member clamp of 
a support clamp means and the support wire C, is fixed 
to a support wire clamp. Such clamps are received in 
the casing while being integrally mounted on the casing 
by means of a connection fitment 8. 
[0044] The split cylindrical casing is constructed in the 
form of a cylindrical shape so as to be splittable into the 
two halves 1 and 2 along the abutting joint faces in the 
axial direction thereof. The cylindrical casing may be 
made of synthetic resin such as, for example, polypro- 
pylene (PP) resin, fire-retardant FRPPorthe like. Thus, 
the cylindrical casing includes the abutting joint faces 
through which the casing is split into the halves 1 and 2 
longitudinally in the axial direction thereof. The cylindri- 
cal casing is provided on the opposite ends thereof with 
the end seal structures 3 so as to insert the cables C 
therethrough into the casing and in a manner to permit 
the cable connection section to be arranged therebe- 
tween. The end seal structures 3 are securely fitted in 
the end wall portions of the cylindrical casing by means 
of tightening lock holders 6. One of the casing halves of 
the cylindrical casing which is designated at reference 
numeral 1 is provided therein with fiber storage trays 7 
including the cable connection section and an excessive 
fiber receiver, as shown in Figs. 1 and 7. 
[0045] The support wire insertion passage 38 and ca- 
ble insertion passages 31 are permitted to communicate 
with each other through the abutting joint faces 30,, so 
that the end seal structure of the illustrated embodiment 
may be applied to both a cable of the type that a support 
wire and a cable are continuously connected through a 
covering material and a cable of the type that a support 
wire and a cable are intermittently connected to each 
other at intervals by means of connection elements. Al- 
so, the end seal structure 3 of the illustrated embodi- 
ment is constructed so as to permit the support wire in- 
sertion passage 38 and cable insertion passages 31 to 
be accommodated to various cables different in diame- 
ter. 

[0046] In the embodiment shown in Figs. 2A to 3E, 
the hinge 35 arranged at one end of the seal base 34 is 
assembled due to rotation by 180 degrees. More spe- 
cifically, the support shaft 40 is vertically inserted 
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through the opening of the U-shaped groove 41 there- 
into and then one of the halves of the seal base 34 is 
rotated 180 degrees, so that the holding pawl 36 may 
be fitted in the receiving recess 37. This results in the 
s halves of the cable spacer 30 being abuttedly joined to- 
gether while minimizing a gap therebetween, to thereby 
ensure a satisfactory sealing function of the end seal 
structure 3. At this time, the cable spacer 30 may be 
suitably deformed depending on a diameter of the cable 
C, to thereby be tightly contacted with the cable C. Fur- 
ther, insertion of the cable C is facilitated by opening the 
seal base 34 to open the cable spacer 30. 
[0047] Referring now to Figs. 8A to 10C, another em- 
bodiment of an end seal structure according to the 
present invention is illustrated. In an end seal structure 
3 of the illustrated embodiment, a hinge 35 provided at 
one end of a seal base 34 includes a connection rod 46 
provided on both sides thereof with support shafts 45 of 
a semicircular shape in section in a manner to be pro- 
jected therefrom and a receiving recess 47 having an 
arcuate recessed surface for the support shafts 45 and 
provided with a slit 46, for inserting the connection rod 
46 therethrough into the receiving recess 47. When the 
connection rod 46 is horizontally inserted through the 
slit 46-| of the receiving recess 47 so as to engage the 
support shafts 45 with the receiving recess 47 and then 
one of halves of the seal base 34 is rotated 90 degrees, 
a holding pawl 36 is fitted in a receiving recess 37, so 
that halves of a split cable spacer 30 may be abuttedly 
joined to each other while keeping abutting joint faces 
thereof closely contacted with each other, resulting in a 
satisfactory sealing function being exhibited. The split 
cable spacer 30 is constructed so as to be suitably de- 
formed depending on a diameter of a cable applied, to 
thereby be tightly contacted with the cable. 
[0048] Referring now to Figs. 11 A to 12B, a further 
embodiment of an end seal structure according to the 
present invention is illustrated. In an end seal structure 
3 of the illustrated embodiment, a hinge 35 arranged at 
one end of a seal base 34 includes a support shaft 42 
provided with a head 42, and a neck 42 2 and a connec- 
tion element 44 provided with a fit hole 43 in which the 
support shaft 42 is fitted. The fit hole 43 includes a large- 
diameter portion 43, through which the head 42, of the 
support shaft 42 increased in diameter is inserted and 
a small-diameter portion 43j in which the neck 42 2 of 
the support shaft 42 is fitted. The support shaft 42 is 
inserted through the large-diameter portion 43, of the fit 
hole 43 and then moved to a position located at the 
small-diameter portion 43j thereof to engage the neck 
42 2 of the support shaft 42 with the small-diameter por- 
tion 43 2 of the fit hole 43, resulting in the hinge 35 being 
assembled. 

[0049] Referring now to Figs. 1 3A to 1 3E, still another 
embodiment of an end seal structure according to the 
present invention is illustrated. In an end seal structure 
3 of the illustrated embodiment, projections or connec- 
tion ribs 34, arranged on an outer surface of a seal base 
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34 is provided at one end of inner surfaces thereof with 
a pair of support shafts 42 in a manner to be opposite 
to each other. The support shafts 42 are fitted in a pair 
of fit holes 43, respectively, resulting in a pivotable hinge 

35 being provided. In the illustrated embodiment, the s 
support shafts 42 are each provided on an outer periph- 
ery thereof with a pair of holding ribs 48 and correspond- 
ingly the fit holes 43 are each formed with a pair of re- 
ceiving recesses 49 in which the holding ribs 48 are fit- 
ted. Fitting of the holding ribs 48 in the receiving recess- 
es 49 prevents the support shaft 42 from being rotated 
or pivotally moved in the fit hole 43, to thereby ensure 
positive operation of the hinge 35 while keeping the sup- 
port shaft 42 from being detached from the fit hole 43, 
resulting in the seal base 34 being effectively kept 
closed. Alternatively, the illustrated embodiment may be 
constructed in such a manner that the support shaft 42 
is provided with the receiving recesses 49 and the fit 
hole 43 is provided with the holding ribs 48. Such con- 
struction likewise effectively prevents rotation or pivotal 
movement of the support shaft 42 in the fit hole 43, to 
thereby keep the support shaft 42 from being detached 
from the fit hole 43. 

[0050] Referring now to Figs. 1 4A to 15D, a still further 
embodiment of an end seal structure according to the 
present invention is illustrated. In an end seal structure 
3 of the illustrated embodiment, two halves of a split ca- 
ble spacer 30 are each provided on an abutting joint face 
30, thereof with linear seal ribs 32 in a continuous man- 
ner. Each pair of the seal ribs 32 which are provided on 
the respective halves of the cable spacer 30 and corre- 
spond to each other are so constructed that distal ends 
thereof are formed so as to have inclined faces 32 3 , re- 
sulting in the inclined faces 32 3 of each pair of the seal 
ribs 32 being opposite to each other while being ren- 
dered obliquely parallel to each other. Such construction 
permits the inclined faces 32 3 of the corresponding seal 
ribs 32 to be overlapped each other, when the cable 
spacer 30 is closed, to thereby enhance sealing there- 
between. In addition, the end seal structure 3 of the il- 
lustrated embodiment may be so constructed that the 
split cable spacer 30 is provided on each of opposite 
end surfaces thereof with recessed surface sections 32 2 
which have a conical or frust-conical shape about cable 
insertion passages 31 . Such a recessed surface section 
may be provided about a support wire insertion passage 
38. Such construction ensures satisfactory sealing be- 
tween the cable spacer 30 and cables C or a support 
wire C, without forming any raised wall portion around 
the cable insertion passages 31 and support wire inser- 
tion passage 36 during abutting joint between the halves 
of the cable spacer 30, when the cables C and support 
wire C1 are inserted through the passages 31 and 38 of 
the end seal structure 3 into a cable closure. 
[0051] As can be seen from the foregoing, in the end 
seal structure of the present invention, the split cable 
spacer is made of a vulcanized rubber composition 
which has at least one of hardness of 0 to 10 and pen- 
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etration of 40 to 90 (10 -1 mm), and which is of 500 to 
2000% in elongation and 10 to 60 kgf/cm 2 in tensile 
strength and constructed in a manner to be splittable 
into two halves. Also, the split cable spacer is arranged 
so as to be pressedly contacted with the outer periphery 
of the cable and integrally provided with a plurality of the 
seal ribs, which are arranged along the cable insertion 
passage in a manner to be opposite to each other and 
spaced from each other at predetermined intervals. The 
seal ribs are each arranged in a manner to be opera- 
tively associated with the outer periphery of the cable. 
Further, the split end seal base is provided with the hinge 
which permits the split end seal base to be pivotally split 
into two halves. The split cable spacer is fittedly held in 
the split end seal base, so that the two halves of the split 
cable spacer may be detachably joined to each other 
through the abutting joint faces thereof. Such construc- 
tion of the present invention, when the cables different 
in diameter are interposedly inserted through the seal 
base while the seal base is opened, permits the split ca- 
ble spacer to be tightly contacted with the outer periph- 
ery of the cables in spite of the fact that the cables are 
different in diameter, so that the end seal structure may 
exhibit an increased sealing function. Such a sealing 
function is ensured even when any protrusion of the con- 
nection element remains on the cable or a sheath of the 
cable. Also, the above-described construction of the 
present invention substantially reduces time required for 
assembling and disassembling o1 the end seal structure. 
Further, such construction of the present invention at- 
tains installation of a new additional cable and mainte- 
nance of the cables with a reduced cost and without re- 
placement of pan's of the end seal structure. In addition, 
such construction ensures that the end seal structure is 
stably positioned with respect to the cylindrical casing 
of the cable closure, to thereby facilitate assembling 
thereof. Moreover, it permits the end seal structure as- 
sembled to exhibit satisfactory drip-proofness, water- 
tightness or airtightness, as well as increased safety, re- 
sulting in being highly increased in reliability of operation 
of the end seal structure. 

[0052] While preferred embodiments of the invention 
have been described with a certain degree of particular- 
ity with reference to the drawings, obvious modifications 
and variations are possible in light of the above teach- 
ings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. 



Claims 

1. An end seal structure for a cable closure including 
a cylindrical casing (1 , 2) for enclosing a cable con- 
nection section, end wall portions integrally provid- 
ed on opposite ends of said cylindrical casing (1 , 2) 
and each formed therein with a fit groove (3,) which 
is positioned at a central portion thereof, and a pair 
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of end plates (3) detachably fitted in said fit grooves 
(3,) of said cylindrical casing (1, 2), respectively, 
said end plates (3 n ) each being formed with at least 
one cable insertion passage (31) through which a 
cable (C) is inserted into said cylindrical casing (1 , s 4. 
2), characterized in that: 

each of said end plates (3)includes a split cable 
spacer (30) constructed in a manner to be split- 
table into two halves having abutting joint faces 
(30,) and arranged so as to be pressedly con- 5. 
tacted with an outer periphery of the cable (C); 
said split cable spacer (30) being made of a vul- 
canized rubber composition which has at least 
one of hardness of 0 to 1 0 as measured accord- '5 
ing to JIS S 6050 and penetration of 40 to 90 
(10 _1 mm) as measured according to JIS K 
2560, and which is of 500 to 2000% in elonga- 
tion and 1 0 to 60 kgf/cm 2 in tensile strength as 
measured according to JIS K 6301; 20 
said split cable spacer (30) being integrally pro- 
vided with a plurality of seal ribs (32), which are 
arranged along said cable insertion passage 
(31 ) in a manner to be opposite to each other 
and spaced from each other at predetermined 25 
intervals; 

said seal ribs (32) each being arranged in a 
manner to be operatively associated with an 
outer periphery of the cable (C) when the cable 
(C) is inserted through said cable insertion pas- 30 
sage (31); and 

each of said end plates (3) further includes a 
split end seal base (34) provided with a hinge 
(35) which permits said split end seal base (34) 
to be pivotally split into two halves; 35 
said split cable spacer (30) being fittedly held 
in said split end seal base (34), so that said 
halves of said split cable spacer (30) may be 
detachably joined to each other through abut- 
ting joint faces (30,) thereof. to 
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An end seal structure as defined in claim 1 , 
characterized in that said split cable spacer (30) has 
an outer peripheral surface contoured in conformity 
to an inner peripheral surface of said seal base (34); is 

said abutting joint faces (30,) of said halves of 
said split cable spacer (30) are defined to be 
parallel to each other in a direction in which the 
cable (C) is inserted through said split cable so 
spacer (30); and 

said seal ribs (32) are each formed to have a 
substantially chevron shape and arranged on 
said abutting joint faces (30,) in a manner to be 
opposite to each other while being spaced from 55 
each other in an axial direction of the cable (C). 

An end seal structure as defined in claim 1 or 2, 



characterized in that a plurality of the cable insertion 
passages (31) are arranged in said cable spacer 
(30) in parallel with each other. 

An end seal structure as defined in any one of 
claims 1 to 3, characterized in that a support wire 
insertion passage (38) is arranged in said cable 
spacer (30) in parallel with said cable insertion pas- 
sage (31). 

An end seal structure as defined in any one of 
claims 1 to 4, characterized in that said split end 
seal base (34) is constituted of a frame member 
constructed so as to be splitable at a central portion 
thereof into two halves in a longitudinal direction 
thereof; 

said hinge (35) is mounted on one end of said 
frame member and includes a first member (40; 
42; 45) and a second member (41 ; 43; 47), said 
first member (40; 42; 45) being provided on one 
end of one of said halves of said frame member 
and said second member (41; 43; 47) being 
provided on one end of the other one of said 
halves of said frame member, said first and sec- 
ond members being detachably engaged with 
each other so that said halves of said frame 
member may be pivotally connected to each 
other through said hinge (35); and 
said frame member is provided at the other end 
thereof with a holding section which is consti- 
tuted of a holding pawl (36) and a receiving re- 
cess (37) arranged opposite to said holding 
pawl (36) so as to hold said holding pawl (36) 
therein, so that said abutting joint faces (30,) 
of said halves of said cable spacer (30) fittedly 
held in said halves of said frame member may 
be detachably joined to each other, to thereby 
define said cable insertion passage (31). 

An end seal structure as defined in any one of 
claims 1 to 5, characterized in that said split seal 
base (34) is formed on an outer peripheral surface 
thereof with strip-like projections (34,) fitted in said 
fit groove (3,) of said casing (1,2) and on an inner 
peripheral surface thereof with ruggedness through 
which said split cable spacer (30) is fittedly held in 
said split seal base (34); 

said split seal base (34) is made of a synthetic 
resin material increased in hardness as com- 
pared with that of said split cable spacer (30); 
and 

said split cable spacer (30) is provided with a 
plurality of recessed grooves (33) arranged 
along said cable insertion passage (31) to be 
spaced from each other. 
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7. An end seal structure as defined in claim 5 or 6, 
characterized in that said first member of said hinge 
(35) of said seal base (34) includes a pair of support 
shafts (40) arranged opposite to each other to be 
spaced from each other and said second member s 
of said hinge (35) includes a pair of substantially U- 
shaped grooves (41) in which said support shafts 
(40) are respectively fitted; and 

said support shafts (40) are inserted through 
openings of said U-shaped grooves (41) thereinto '0 
and pivotally moved 90 or 180 degrees, resulting in 
said hinge (35) being assembled. 

8. An end seal structure as defined in claim 5 or 6, 
characterized in that said first member of said hinge is 
(35) of said seal base (34) includes a pair of support 
shafts (42) arranged opposite to each other to be 
spaced from each other and said second member 

of said hinge (35) includes a pair of fit holes (43) 
arranged so that said support shafts (42) fit therein, 20 
respectively; and 

said support shafts (42) are each formed on 
an outer periphery thereof with a holding rib (48) 
and correspondingly said fit holes (43) are each pro- 
vided with a receiving recess (49) for receiving said 25 
holding rib (48) in such a manner that said fit hole 
(43) is opposite to said holding rib (48). 

9. An end seal structure as defined in claim 5 or 6, 
characterized in that said first member of said hinge so 
(35) of said seal base (34) includes a support shaft 
(42) provided on an outer end thereof with a head 
(42,) increased in diameter and said second mem- 
ber of said hinge (35) includes a connection ele- 
ment (44) formed with a fit hole (43); 35 

said fit hole (43) includes a large-diameter por- 
tion (43,) through which said head (42, ) of said 
support shaft (42) is inserted and a small-diam- 
eter portion (432); and 40 
said support shaft (42) which is inserted 
through said large-diameter portion (43,) of 
said fit hole (43) is moved to be fitted in said 
small-diameter portion (43 2 ) of said fit hole (43), 
resulting in said hinge (35) being assembled. is 

10. An end seal structure as defined in any one of 
claims 6 to 9, characterized in that said cable spacer 
(30) includes a central wall (30 2 ) between said re- 
cessed grooves (33); so 

said seal ribs (32) are projectedly provided at 
opposite ends of said abutting joint faces (30,) 
and on an abutting joint surface (30 3 ) of said 
central wall (30 2 ) of said cable spacer (30) and 55 
arranged along said cable insertion passage 
(31 ) to be spaced from each other; and 
said seal ribs (32) are each formed to have a 



shape reduced in thickness at a distal end 
thereof so as to be deformed so that it may be 
inserted into a gap between said joint faces 
(30, ) of said cable spacer (30) and the cable 
(C) to ensure satisfactory sealing properties 
when the cable (C) is inserted through said ca- 
ble insertion passage (31). 

11. An end seal structure as defined in claim 10, 
characterized in that said seal ribs (32) are each 
formed so as to have an inclined face (32 3 ) at the 
distal end thereof and are so arranged that said in- 
clined faces (32 3 ) of each pair of said seal ribs (32) 
which are provided on the respective halves of said 
cable spacer (30) and correspond to each other are 
opposite to each other while being rendered ob- 
liquely parallel to each other. 

12. An end seal structure as defined in any one of 
claims 1 to 11, characterized in that said split cable 
spacer (30) is provided on each of opposite end sur- 
faces thereof with a recessed surface section (32 2 ) 
which has a conical shape about said cable inser- 
tion passage (31). 

13. An end seal structure as defined in any one of 
claims 5 to 12, characterized in that said holding 
section of said seal base (34) includes an elastic 
element provided at a distal end thereof with said 
hook-like holding pawl (36); and 

said hook-like holding pawl (36) and receiving 
recess (37) of said holding section are arranged on 
respective free ends of said halves of said frame 
member opposite to said hinge (35) to pressedly 
hold said cable spacer (30) in said seal base (34). 
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